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Recent advances in neurosurgical techniques
and the development of specialized intensive
care units have resulted in an increase in the
numbers of patients surviving extensive brain
damage. Renfrew (1971) and Symons (1961,
1967) have recently reviewed some aspects of
the role of the physiotherapist in the manage-
ment of patients falling within the category of
"severe head injury", which encompasses a
wide variety of patients with many different
clinical and neurological problems.. In the
neurosurgical unit at the Royal Melbourne
Hospital, we have treated a group of patients
with severe head injury who have presented
with signs which are predominantly charac~
teristic of midbrain involvement. The domin-
ance of these signs over other neurological
signs which are indicative of brain damage,
enables these patients to be classified as a
separate clinical entity. This is of significance
because the patients in this group follow a
similar course in the unconscious state which
presents difficulties in management for the
physiotherapist. These difficulties require
modification of the current techniques used in
the treatment of head injuries~ The scope of
this paper is to describe the clinical features
of this midbrain syndrome during the un-
conscious stage, highlighting the problems that
these patients present and the techniques used
in treating them.
THE PATIENTS
A total of 12 patients were admitted to the
Royal Melbourne with the characteristic signs
of midhrain damage in association with severe
head injury. Three of these patients were
female and nine were males who ranged in
age from 17 to 24 years. Seven of the patients
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were admitted immediately after sustaining
the injury, and five were admitted from
country hospitals within 12 hours. All of the
injuries were sustained in car accidents which
resulted from a collision with another vehicle
(six cases) or from an impact with a telegraph
pole (six cases). Skull fractures were only
present in two out of 12 cases but associated
fractures of the lower limbs were seen in four
cases, of the upper limb in one case, and of
the face in one case. There were no chest or
abdominal injuries suffered in conjunction
with the head injuries.
THE CLINICAL SIGNS OF THE MIDBRAIN
SYNDROME
Each of the 12 patients manifested the fol~
lowing signs indicative of damage to the mid·
brain, hut they varied in degree according to
the severity of the head injury.
1. Deeply depressed conscious state.
2. Characteristic abnormal changes in pos-
ture.
3. Disturbance of regulation of vital fune·
tions.
(a) Erratic respiratory rhythm requiring
immediate entubation. Tracheostomy
and assisted ventilation with a Bird
respirator followed within 24 hours.
(b) Loss of temperature control: the
patient is nursed naked in a wind
tunneL
(c) Disturbed regulation of blood pres-
sure and pulse.
(d) Loss of swallowing reflexes.
4. Oculomotor changes.
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CHARACTERISTIC ABNORMAL POSTURES
The most typical feature of the midbrain
injury is the appearance of three grossly ab-
normal postures which identify the syndrome
on sight. The first posture occurs in the i~ ..
mediate post-injury phase and involves bI-
laterally symmetrical extension of all four
limbs with the exception of the wrist and
fingers, which are flexed. The head and trunk
are also in an extended position and hence the
posture is referred to as "Total Reflex Extensor
Posturing". After a variable interval of time,
this posture changes and is replaced by a
second posture which involves symmetrical
extension of the lower limbs and trunk with
flexion of the upper limbs at elbows, wrists
and fingers. It is referred to as "Reflex Ex-
tensor Posturing with Upper Limb Flexion".
Occasionally a third posture occurs which
involves the characteristic extension posture
of three limbs and the trunk with flexion of
one arm and rotation of the head towards the
extended arm. It is referred to as "Asymmetri-
cal Reflex Extensor Posturing". A similarity
between these postures and the "decerebrate
rigidity" described by Sherrington (1898)
may be noted; however, this term is not used
because the lesion in these patients is asso-
ciated with a diffuse cortical injury and is not
localized to the intercollicular level of the
midbrain. Also the hypertonicity and posturing
observed in the decerebrate cats is not the
same as that observed in these patients.
Total Reflex Extensor Posturing
A detailed description of this posture fol-
lows:
Head: Initially retracted.
Arms: Shoulders: retracted, extended, ad-
ducted and internally rotated.
Elbows: extended and pronated.
Wrists: flexed.
Fingers and thumb: flexed hut variable in
degree.
Trunk: extended.
Legs: Hips: extended and adducted.
Knees: extended..
Feet and ankles: grossly plantar flexed
and inverted.
The most remarkable features of this ex-
tensor posture are its symmetrical nature and
the gross plantar flexion of the ankl~s and fe~t
which is in itself, almost diagnostIc of thIS
syndrome. Fluctuations in the rigidity with
which this posture is maintained are charac-
teristic of the syndrome. In the acute stages,
the influence of transient extensor spasms on
the rigidity of the lower limbs may prevent
joint movement. However, an increased pas-
sive range of movement usually becomes
possible as the extensor spasms subside. When
the patient's condition is more stable such
extreme limitation of j oint movement is not
common. It is not my intention to describe in
detail the nature of the hypertonicity respons-
ible for this response.
Reflex Extensor Posturing with Upper Linlb
Flexion
Head: Usually minimal extensor tone with
some head rotation.
Arms: Shoulders: retracted, adducted, ex~
tended and internally rotated.
Elbows: acutely flexed and pronated.
Wrists: acutely flexed.
Fingers and thumbs: clenched into palm.
Trunk: extended.
Legs: extended posture as seen In total
reflex extensor posturing..
Once again the most remarkable features of
this posture are its hilaterally symmetrical
nature and the gross plantar flexion and in-
version of the ankles. The total extension pos-
ture changes to this posture with upper limb
flexion at some variable time after admission
and it is usually associated with some improve-
ment in the depth of coma. This is, however,
a minimal change involving improvement in
the response to painful stimuli. In the earliest
days of this posture, the nature of the rigidity
with which it is maintained fluctuates in the
same manner as that of the total extensor pos-
ture.. However, the extensor spasms gradually
become less frequent and the increased tone in
the trunk, head and lower limbs decreases
making them somewhat easier to move.
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Asymmetrical Reflex Extensor Posturing
Head: rotation of head towards extended
arm.
I..Jegs and extended arm: extensor posture
equivalent to that seen in total reflex
extensor posturing..
Flexed arm: Shoulder: retracted, extended,
adducted and internally rotated.
Elbow: moderately flexed and pronated.
Wrist and fingers: moderately flexed.
This posture is generally seen as a transient
posture only; manifesting the same features as
those seen in total reflex extensor posturing.
Influence of Tonic Neck and Labyrinthine
Reflexes
In each of these postures the influence of
the tonic neck reflexes could be demonstrated
on the upper limbs but with little effect on the
lower limbs. These influences were manifested
in changes in tone and were elicited preM
dominantly by the asymmetrical tonic neck
reflex. The tonic neck reflexes were similar in
all cases to those described by both Magnus
(1926) and later by Bobath (1965) but their
influences were rarely as marked. The influ-
ence of the tonic labyrinthine reflexes could
not be demonstrated in isolation from the
tonic neck reflexes hut the influences of the
latter could always be said to predominate
over those of the labyrinthine reflexes.
ApPROACH TO THE TREATMENT OF THE
UNCONSCIOUS PATIENT
Acute Stage
For at least 48 hours after admission, all
efforts are directed towards life..saving pro..
cedures and at this time there is no place for
physiotherapy. However, the physiotherapist
does have a role to play in the assessment of
the nature of the posturing in order to determ-
ine the optimal nursing positions for reducing
this tone.
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Sub-acute Stage
When the vital signs are more stable, treat-
ment may begin. The aims of treatment are
the same as those for any unconscious patient
with head injuries. Of primary importance is
the maintenance of a clear airway and preven-
tion of secondary chest complications~ These
are particularly difficult in these patients be-
cause of the prolific bronchial secretions and
depressed cough reflex which are characteristic
of midbrain involvement. The secondary
aim is to maintain range of joint movement.
However, hecause of the clinical symptoms
presenting, modification of traditional treat-
ment techniques is necessary.
Modifications in Chest Care
I. Postural drainage is contraindicated be-
cause of the likelihood of increasing cere-
bral oedema.
2. Percussion should not he used without
careful consideration because I have
found that it can elevate the temperature
significantly (personal observation). To
the contrary, expiratory vibrations do not
carry this same risk and have been found
to be more effective in stimulating a
cough reflex.
3. It is essential that efficient and frequent
sterile suction of the tracheostomy should
be carried out in association with adminis-
tration of humidification antibiotics and
mucolytic agents.
Maintenance of Joint Range
It should he realized that the degree of
rigidity of the extensor posturing seen in the
midbrain syndrome is a direct manifestation
of the degree of brain damage.. At any given
time, movement of some of the patients' joints
through range may he impossible despite all
efforts of the physiotherapist, and in these
circumstances her aims of treatment should
he modified..
The approach to this aspect has consisted
of two aims:
(a) Reduction of overall extensor tone.
(b) Passive movements through the avail-
able joint range.
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Reduction of Overall Extensor Tone
An accurate assessment of the influence of
body position and the relationship of the head
to the trunk on the increased tone is necessary
to establish the optimum treament and nurs..
ing position for inhibition of the mass exten-
sion pattern.. This position has usually been
found to be in side lying with the head in for-
ward flexion and the trunk and lower limbs in
flexion if possible.. The key point in this reflex
inhibiting position is the posture of the head ..
However, the periodic occurrence of extensor
spasms makes the position very difficult to
maintain in practice.. Nevertheless, it is the
position of choice for treatment and it should
also be demonstrated to the nursing staff so
that it can be used when the posture decreases
in the rigidity with which it is maintained.. It
is the most important factor in reducing exten..
sor tone. Rhythmical trunk rotation using rol-
ling, segmental rolling and the crook lying
position have also been used to induce relaxa..
tion of extensor tone, preserve joint range in
the trunk and to reduce the risk of hypostaic
pneumonia.
Passive Movements Through Available Range
The patient is positioned in the optimal re-
flex inhibiting posture and all joints are taken
through their available passive range of
movement. Emphasis is placed on those move-
ments which oppose the abnormal posturing,
which are usually possible through full range
except at the shoulders and ankles where
movement is blocked. In severe cases, or in the
presence of extensor spasms, movement may
also be blocked at the knees and less often, at
other jDints. It may be possible to facilitate
movement through a greater range by the use
of the influence of the tonic neck and tonic
labyrinthine reflexes so that consideration
must be given to head positioning.
In performing passive movements, care
must he taken to carry out a slow sustained
stretch without using excessive force.. This
may be particularly difficult in the presence of
extensor spasm when movement may sud..
denly meet with very strong opposition, at
which time the stretch should be eased Of, in
the absence of a decrease in this response, it
should cease.. Typically, the resistance is not
reduced by maintaining the held, lengthened
position and subsequent attempts at movement
are not facilitated by the initial movement
through range.
Splinting has been found to be ineffective
in controlling joint position, particularly in
the ankles and feet hut rubber rolls or firm
cones have been used to prevent clenching of
the fingers into the palms.
It has heen found, that local techniques for
reducing hypertonicity such as prolonged ice~
tapping and shaking are not effective in these
patients..
Treatment in the Chronic Stage of the
Comatose State
Of the 10 patients surviving the critical
hours after injury, all have remained coma~
tose for periods of from six weeks to three
months. This fact emphasizes the important
role that the physiotherapist has to play in
the observation of minimal signs of improve-
ment, because as long as slight improvements
continue to occur, the prognosis remains hope..
fuL All of these patients have shown similar
signs of improvement in the function of the
central nervous system, which were:
(a) Increasing response to painful stimulU3.
(b) Steady improvement in the control of
vital functions.
(c) Changes in posture and diminution of
extensor tone.
These changes tend to merge one with the
other, rather than occurring in a step-like
fashion. Treatment aims remain the same as
those in the early stages although progression
of treatment is now possible.
Continuing Chest Care
The improvement in the control of vital
functions is of significance because it may be
possible to contemplate the use of percussion
as an adjunct to treatment.. However, permis-
sion from the neurosurgeons must be obtained
before postural drainage is used.
Maintenance 01 Joint Range
In all of the patients who have been admitted
with the total extension posture (10 out of
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12), a change in posture to that of reflex
extension with upper limb flexion has been
observed. The stage at which it occurs is vari-
able but it has always been associated with
improvement in conscious state - usually an
increased response to painful stimulus. The
approach to this aspect of treatment remains
the same as in the sub-acute stage as the nature
of the rigidity with which the posture is main-
tained is initially similar to that in reflex
extensor posturing. The exception to this is at
the elbow where extension is commonly
blocked during passive movement and this
may also apply at the wrist and fingers.
As the patient's medical and neurological
condition improves, the abnormal posturing
begins to decrease and allows a greater range
of passive movement at all joints, firstly in the
lower limbs, the trunk and then progressively
in the upper limbs. As improvement continues,
it has been noted in each patient, that the
alteration in tone predominates on one side so
that more residual components of the abnormal
posturing are observed on the opposite side..
In any case, there is a gradual change in the
nature of the increased tone so that it may be..
come progressively more responsive to the
usual techniques used in the treatment of spas-
ticity. It is therefore important that the physio-
therapist should continually assess the nature
of the hypertonicity in order that the optimum
treatment techniques should be implemented.
Although a clear-cut distinction cannot be
made beween the unconscious and the cons-
scions state, any more positive signs in in-
creased awareness of the surroundings requires
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a different approach to treatment which will
not he dealt with in this paper.
SUMMARY
An increasing number of patients are now
surviving with severe brain damage. At the
Royal Melbourne Hospital, a group of such
patients has presented with clinical signs
characteristic of injury to the brain stem,
the most typical of which is the release of
abnormal posturing. Patients who are classified
in this group follow a similar course in the
unconscious stage which presents unusual dif-
ficulties in management for the physiotherapist
and nursing staff. The role of the physiothera-
pist in treatment of the unconscious patients
is discussed with emphasis being placed on
the necessity for modification of techniques
currently in use for treating head injuries.
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